The cell membrane is a fluid bilayer, composed of a number of proteins and lipid species. Here I discuss how a variety of photonic tools have been used in the pursuit of understanding the dynamic architecture of the living cell membrane at the nano and meso scale. OCIS codes: General: 000.0000
Summary
The broad aim of my laboratory is to develop an understanding of how a cell regulates the local organization of its cell surface constituents. This will help in understanding how a eukaryotic cell constructs signaling complexes (local composition) and also how it may engage in endocytosis (membrane deformation) in a regulated fashion. We have taken a multi-disciplinary approach, combining biology with physics and chemistry to address the main theme of our research.
To study the organization of cellular components, and explore the dynamics of fluorescently-tagged molecules in a variety of living cells from the nanometer scale in specialized domains in cell membranes to the micron scale prevalent in mapping endocytic pathways, we have developed microscopy tools suitable for these explorations. Our studies provide a new picture of the cell membrane as an active composite of the lipid bilayer and a dynamic cortical actin layer beneath, wherein, dynamic actin filaments help in controlling the local composition of membranes. In addition we also study the sorting properties and endocytic pathways of a variety of molecules, including membrane proteins, lipids and lipid-tethered proteins in vivo. In this lecture I will discuss how we and others have utilized a variety of photonic tools in the pursuit of understanding the dynamic architecture of the living cell membrane.
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